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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A341points (0.65, 0.45 - 0.94) and PCS per 15 points (0.28, 0.12 - 0.70),
Charlson Comorbidity Index  two (4.0, 1.8 - 9.0), lateral vs postero-
lateral approach (1.9, 1.1 - 3.3), and ASA score >2 (2.6, 1.5 - 4.6).
Conclusions: Modiﬁable predictors of poor response to THA included
baseline co-morbidity, physical and mental well-being, socio-economic
status and lateral vs posterior approach. This provides useful informa-
tion for clinicians in terms of informing patients of the expected course
of longer term outcomes of THA and for developing of risk prediction
algorithms that identify patients in whom there is a high likelihood of
poor surgical response.
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GAIT ANALYSES OF SURGICALLY INDUCED OSTEOARTHRITIS MODEL
MICE BY MOTION CAPTURE SYSTEM
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System Med., Univ. of Tokyo, Tokyo, Japan; zCtr. for Disease Biology and
Integrative Med., Graduate Sch. of Arts and Sci., Univ. of Tokyo, Tokyo,
Japan; x Sensory and Motor System Med., Bone and Cartilage
Regenerative Med., Graduate Sch. of Med., Univ. of Tokyo, Tokyo, Japan
Purpose: Knee osteoarthritis (OA) causes pain and gait deﬁcit related to
deformities of the joints. Currently the molecular mechanism behind
the development of OA is being studied worldwide and the majority of
experiments are performed by creating genetically modiﬁed mice and
inducing OA by surgery or aging. However, evaluation of pain, range of
motion (ROM), and the changes in gait have not been analyzed thor-
oughly in vivo. Several groups have reported gait analysis on OA model
mice, however, there are few using motion capture systems. Here, we
sought to analyze the gait of surgically induced OA model mice and to
identify factors which could potentially become indicators of pain and
limit of ROM; furthermore, the severity of OAwas also analyzed using a
custom-made motion capture system.
Methods:OAwas induced by resection of themedial collateral ligament
and the medial meniscus in the right hindlimb of C57BL/6 mice (8
weeks-old, male, n¼5). Control mice were prepared by skin incision
alone (sham, n¼5). Hindlimb movement recordings were performed at
12 wks after the surgery. Circular reﬂective markers were placed on the
right hindlimb at the iliac crest, great trochanter (hip), lateral malleolus
(ankle), ﬁfth metatarsophalangeal joint (MTP), and toe (Fig.1). Due to
skin slippage above the knee joint during walking, the actual knee
position was corrected by triangulation. The mice walked freely at dif-
ferent speeds (8, 16, and 24 m/min) imposed by the treadmill belt and
their locomotive movements were recorded using a high-speed camera
system (HAS-200, DITECT, Inc, Tokyo, Japan). Gait analysis was per-
formed using custom-designed image analysis software (DIPP-motion
2D, DITECT, Inc,. Tokyo, Japan).We measured the following parameters:
step cycle, swing and stance duration, phase, height of great trochanter
and iliac crest, maximal toe height, hip, knee and ankle angle. Move-
ment analyses were limited to the sagittal plane parallel to the direction
of movement.
Results: Since more than half of OA mice could not walk at 24 m/min,
and most mice did not walk in a straight line at 8 m/min, gait analyses
were performed at 16 m/min. The average height of great trochanter
during stance and swing phase was signiﬁcantly lower in OA model
mice than in shammice at 16m/min (p<0.05) (Fig.2). At the time of foot
contact with the treadmill belt at 16 m/min, height of great trochanter
and knee angle were signiﬁcantly reduced in OA model mice (p<0.05)
(Fig.3). There were no signiﬁcant differences in hip and ankle angle or
height of iliac crest andmaximal toe height. Knee angle was lower in OA
model mice during the entire step cycle (Fig.4).
Conclusions: Gait analyses by motion capture system demonstrated
that knee angle and height of great trochanter were lower in OA model
mice. Since it remains unclear whether these results are caused by jointFig 1. Circular reﬂective markers on the right hindlimb.Ăpain or other factors, further examinations are necessary to determine
their association.
Fig.2. Height of great trochanter during stance phase (left) and during
swing phase (right) at 16m/min.
Fig. 3. Height of great trochanter (left) and knee angle at the time of foot
contact with the treadmill belt (right) at 16 m/min.
Fig. 4. Knee angle during the entire step cycle at 16 m/min. Blue line, sham
mice; red line. OA mice.
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WALKING SPEED IS ASSOCIATED WITH WORK STATUS IN ADULTS
WITH KNEE OSTEOARTHRITIS (OA): THE OSTEOARTHRITIS
INITIATIVE STUDY
C.S. Kirkness y, J. Fritz z, R. Marcus z, C.V. Asche y, L.F. Callahan x, J. Ren y.
yUniv. of Illinois Coll. of Med. at Peoria, Peoria, IL, USA; zUniv. of Utah, Salt
Lake City, UT, USA; xUniv. of North Carolina, Chapel Hill, NC, USA
Purpose: Participation in work is an important part of a person’s social
and ﬁnancial life. Adults with knee OA report a two-fold risk of lost
work due to health. Women have a higher prevalence of not working
due to health (NWH) and knee OA than men. Identifying the declining
health for men and women with knee OA may result in different
strategies to keep adults in the work force. Individually, a number of
socioeconomic factors and chronic comorbidities are associated with
NWH but no one factor serves to independently determine NWH.
Walking speed (WS) is a convenient, simple surrogate of health status in
adults. This study objective is to determine whether WS is associated
with work status in adults with or at risk for knee OA adjusting for
demographic, socioeconomic (SES) and comorbidities.
Methods: Participants were 2,634 women (23% African American-AA)
and 1887 men (14.2%AA) age 45-79 years with a baseline WS (Self-
selected 20 meters [m]) in the Osteoarthritis Initiative study. Three
logistic regression models examinedWS as an independent predictor of
work status (working versus not working due to health) for those
walking at slow (<1.10m/second[s]), moderate (1.1-1.29 m/s) and nor-
mal (1.30 m/s) speeds. The threemodels were stratiﬁed by gender and
included the following variables: Model 1 included demographic, SES
and WS; Model 2 included demographic, SES and comorbidities; and
Model 3 included demographic, SES, comorbidities and WS.
Results: The prevalence of NWH was 5.6% in women and 4.5% in men.
Men, rather than women, were signiﬁcantly more likely to be working
67.7% vs 57.9%. Mean (SD) walking speed was signiﬁcantly (p<0.001)
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A342faster in working men 1.4(0.2) m/s and women 1.3(0.2) m/s compared
to NWH men 1.17(0.2)m/s and women 1.08(0.2)m/s, respectively. Uni-
variate analysis found that demographic (race, age), socioeconomic
(income, level of education, marital status, obesity, number of people
living in home), comorbidities and WS were signiﬁcantly associated
with NWH. Compared to their own gender walking at normal
speeds(WS1.30 m/s), women and men considered to be slow walkers
(WS<1.10 m/s) were 12 times and 6 times more likely to be NWH
(Women: Odds Ratio [OR] 12.4, 95% Conﬁdence Interval [CI] 6.0 -25.6;
p<0.001; Men: OR 6.43, CI 2.21-18.69; p<0.001) after controlling for
age, gender, race, education, obesity, income, marital status and
comorbidities.
Conclusions: Walking speed was an independent predictor of NWH
status among community dwelling women and men. It may be a useful
and easily implemented way to identify health related job loss. Further
evaluation of the longitudinal predictive capability of WS is warranted.
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DIFFERENCES IN TOTAL KNEE ARTHROPLASTY GOALS BY AGE GROUP
IN OSTEOARTHRITIS PATIENTS REFERRED TO ORTHOPAEDIC
SURGERY
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J. Squire Howden k, D.A. Marshall z. , Best Evidence for Surgical
Treatment in Knee OA (BEST-Knee) Study InvestigatorsyUniv. of
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xUniv. of Alberta, Edmonton, AB, Canada; k Edmonton Musculoskeletal
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Purpose: In North America, the greatest increase in total knee arthro-
plasty (TKA) rates is occurring in the youngest age groups (20-60 years).
Potential explanations include an increased prevalence of end-stage OA
in this age group (greater need) and secular trends in peoples’ moti-
vations for surgery (preferences for surgery). Compared with older
individuals, it has been hypothesized that aging baby boomers have a
greater desire to maintain their ability to participate in vigorous activ-
ities like sport and are less willing to wait for debilitating symptoms
before seeking TKA.
Methods: In consecutive OA patients referred to orthopaedic surgery
for consideration regarding TKA, a standardized questionnaire assessed
socio-demographics, prior joint replacement, knee OA severity
(WOMAC pain/20, KOOS-PF/100; higher scores worse), acceptability of
current knee state (PASS - acceptable/unacceptable) and top 3 goals for
TKA (open-ended text). Each TKA goal was coded as relating to: a)
symptom relief, e.g. pain or sleep; b) activity limitations, e.g. walking or
stair climbing; or c) participation restrictions, e.g. work, travel, overall
quality of life. T tests and chi-square statistics were used to compare OA
severity and TKA goals of younger versus older patients (60 versus
>60 years).
Results: Of 83 knee OA patients referred for TKA, 26 (31.3%) were 60
years; younger participants were similar to older participants in sex,
level of education, living circumstances, and history of previous joint
replacement, but were more likely to be working (65.4% vs 16.4%,
p<0.0001). Younger patients were signiﬁcantly heavier (mean BMI 39.4
vs 32.8, p¼0.0004; obese 88.5% vs 59.7%, p¼0.009), had more OA pain
and disability (WOMAC pain 12.9 versus 10.9, p¼0.03 and KOOS-PS 63.0
versus 48.6, p¼0.0002, respectively), rated their knee-related quality of
life as lower (mean KOOS QOL 88.9 vs 72.0, p<0.0001) and were more
likely to indicate their symptom state as unacceptable (80.0% vs 56.1%,
p¼0.04). 79 participants (95.2%) provided one or more TKA goals.
Although most indicated that ‘reduced pain’ was their primary TKA
goal, younger individuals were more likely to indicate improved ability
to participate in social and recreational activities, e.g., running, golf andPrimary TKA Goal by Age Group
Primary TKA Goal  60 yrs
(n¼26)
> 60 yrs
(n¼52)
P value
0.004
Y Pain / other symptoms 53.8% 51.9%
Y Activity limitations 23.1% 46.2%
Y Participation restrictions 23.1% 1.9%
 1 goal is Y participation
restrictions
88.5% 61.4% 0.01travel, as their primary TKA goal (p¼0.004), and as one of their top 3
goals(p¼0.02)(Table).
Conclusions: Compared with older individuals seeking TKA, those that
were younger were far more obese and had greater self-reported
symptoms and disability, suggesting more severe knee OA. Younger
individuals were also more likely to be seeking TKA to maintain or
improve their ability to participate in leisure activities like sport.
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PROGNOSTIC FACTORS FOR RADIOGRAPHIC PROGRESSION OF
OSTEOARTHRITIS OF THE KNEE: AN UPDATED SYSTEMATIC REVIEW
OF OBSERVATIONAL STUDIES
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MC, Univ. Med. Ctr. Rotterdam, Rotterdam, Netherlands; z Leiden Univ.
Med. Ctr., Leiden, Netherlands
Purpose: To update a systematic review on prognostic factors for the
radiographic progression of knee osteoarthritis (OA).
Methods:We searched for observational studies up to February 2013 in
Medline and Embase following a speciﬁed search strategy. Studies ful-
ﬁlling the initial inclusion criteria were assessed for methodological
quality. Data were extracted and results were pooled if homogeneity
was assumed or summarized according to a best evidence synthesis.
Results: 1,912 additional articles were identiﬁed; 43 met our inclusion
criteria. The previous review contained 36 articles, totalling 79 articles.
The pooled OR of two determinants showed association with knee OA
progression: baseline knee pain (OR 2.38) and Heberden nodes (OR
2.66). Our best evidence synthesis showed strong evidence that varus
alignment and high levels of serum hyaluronic acid and TNFa are
associated with knee OA progression. There is strong evidence that
gender, former knee injury, quadriceps strength, smoking, running and
regular performance of sports are not associated with knee OA pro-
gression. Evidence for the majority of determined associations however
was limited (including MRI detected cartilage loss); conﬂicting
(including age and body mass index); or inconclusive.
Conclusions: Baseline knee pain, presence of Heberden nodes, varus
alignment and high levels of serum markers hyaluronic acid and TNFa
predict knee OA progression. Gender, knee injury and quadriceps
strength, amongst others, do not predict knee OA progression. Large
variation remains in deﬁnitions of knee OA and knee OA progression.
Future reviewers would be enabled to summarize determined risk
factors through meta-analyses if homogeneity would exist amongst
these deﬁnitions.
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PATIENT-PREFERENCE DISABILITY ASSESSMENT FOR DISABLING
KNEE OSTEOARTHRITIS: VALIDITY AND RESPONSIVENESS OF THE
MCMASTER-TORONTO ARTHRITIS PATIENT PREFERENCE
DISABILITY QUESTIONNAIRE
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Purpose: To evaluate validity and responsiveness of the McMaster
Toronto Arthritis Patient Preference Disability Questionnaire (MACTAR)
to assess priorities in disability and restriction in participation in
patients with disabling knee osteoarthritis (OA).
Methods: We evaluated 127 in- and out-patients with knee OA in two
tertiary care teaching hospitals between August 2010 and July 2012 by
using the MACTAR, the Western Ontario and McMaster Universities
Osteoarthritis Index, Lequesne scale, Fear Avoidance Beliefs Ques-
tionnaire, a life satisfaction score, pain, global assessment of disease
activity and functional impairment. Validity was assessed by Pearson
correlation, and responsiveness, by the standardized response mean
(SRM) and the effect size (ES).
Results: The MACTAR score was best correlated with global assessment
of functional impairment (r¼0.5). Convergent and divergent validities
were as expected. In all, 108 patients completed a 6-month follow-up
evaluation. The SMR (0.64) and ES (0.92) values for MACTAR without
shifts were the highest among the outcome measures tested; for
patients considering their condition improved, the values were 0.85 and
1.17, respectively. 27 patients shifted their priorities at 6 months, for a
decrease in SMR and ES. Patients ranked 35 different activities; the 3
domains of the International Classiﬁcation of Functioning, Disability
